Identification of a conserved oxidation-sensitive cysteine residue in the NFI family of DNA-binding proteins.
The nuclear factor I (NFI) family of site-specific DNA-binding proteins plays a role in both transcription and adenovirus DNA replication. The DNA binding domain of NFI family members contains 4 cysteine residues (Cys-2, Cys-3, Cys-4, and Cys-5) that are conserved in all NFI proteins. Mutation of the Cys-2, Cys-4, and Cys-5 residues in the human NFI-C protein to several other amino acids abolished DNA binding, while 8 of 10 mutations of the Cys-3 residue had little or no effect on binding. Wild-type NFI-C was inactivated by N-ethylmaleimide in vitro, while the active Cys-3 mutant proteins were resistant to N-ethylmaleimide. Treatment of wild-type NFI in vitro with the oxidizing agent diamide also inactivated DNA binding, and subsequent reduction with dithiothreitol restored binding activity. The active Cys-3 mutant NFI proteins were resistant to diamide-inactivation, indicating that the Cys-3 residue is required for modulation of DNA-binding by oxidation state. These studies indicate that oxidative-inactivation can play an important role in the modifying NFI-DNA-protein interactions. The presence of this nonessential Cys-3 residue in all known NFI proteins raises the possibility that it may function in a manner similar to redox-sensitive cysteine residues found in other site-specific DNA-binding proteins.